Protein kinase C activation facilitates memory retention in rats.
We have previously found that intra-hippocampal injection of H7, a protein kinase inhibitor, impairs memory retention in rats in a one-way passive avoidance learning task. It also decreases the optical density of several hippocampal protein bands on SDS-polyacrylamide gel electrophoresis (SDS-PAGE). The present study examined whether protein kinase C (PKC) and phosphorylation of its substrate protein are involved in the memory process. The same behavioral paradigm was used. The infusion volume was 0.8 microliter each side throughout all experiments. We have microinjected phorbol ester (TPA), a specific PKC activator, into the dentate gyrus (DG) of hippocampus immediately after training. Animals were subject to the retention test 24 hr after training. Results revealed that TPA enhanced retention performance and protein phosphorylation in rats in a dose-response fashion with doses at 0.8 and 2.0 ng reaching a significant behavioral effect. The high dose of TPA also increased phosphorylation of four protein bands in the cytoplasma with molecular weight (MW) around 48 kDa, 60 kDa, 78 kDa and 116 kDa, respectively; and seven protein bands in the membrane with MW around 38 kDa, 43 kDa, 48 kDa, 80 kDa, 88 kDa, 130 kDa and 210 kDa, respectively. In different animals, we have microinjected staurosporine, a specific PKC inhibitor, into the DG of hippocampus. Results indicated that at the low dose (0.5 ng), staurosporine was without a significant effect. At the middle and high doses (2.0 and 8.0 ng), it markedly impaired retention performance.(ABSTRACT TRUNCATED AT 250 WORDS)